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Introduction.
Job satisfaction is considered as an important issue in economics, and more specifically in labor economics and the fields of human resources, personnel economics etc (Freeman, 1978) . A large part of the research in job satisfaction is based on the use of a self-reported job satisfaction measure, derived from questionnaires in which respondents are asked to report how satisfied they are with their own job. The same tool of self-reported measures is used for other life domains, such as health, financial situation, and for measuring individuals' satisfaction with their life in general, that is, 'life as a whole'. An alternative tool to generate subjective evaluations is to present the respondents with a set of hypothetical situations that they have to evaluate. The hypothetical situations are known as vignettes. This methodology is extensively used in psychology and marketing (Green and Srinivasan, 1978 and Louvière et al. 2000) and more recently also in economics (Van Beek et al., 1997; Van Ophem et al., 1999; Kapteyn et al., 2007; and Bago d'Uva et al., 2010) .
In this study we focus on job satisfaction and we examine whether individuals evaluate satisfaction with their own job (job satisfaction) in a similar manner as they evaluate hypothetical jobs (vignettes) . We assume that a job can be described by objectively measurable variables such as wage, hours worked, working conditions, and type of contract and that we are able to describe both the individual's current job and hypothetical jobs in those terms. We then examine the link between these job characteristics and both, individual current job satisfaction and the individual's evaluations of the vignettes defined with the use of those job characteristics. In the earlier literature the response categories are described by means of verbal labels like 'bad', 'sufficient', and 'good'. In the more recent literature these verbal evaluations are usually replaced by numerical evaluations on a 1-7 scale or a 0-10scale. This transition from verbal to numerical responses is not immaterial. The verbal scale may be seen as an ordinal ranking, where we do not know whether 'the evaluation 'good' has the same emotional connotation for respondent A as for respondent B. The numerical scale, on the contrary, may be seen as a cardinal evaluation by the respondent, although it is yet unknown whether a '7' has the same emotional connotation for respondent A as for respondent B.
This paper contributes to the literature that uses vignettes to extract information about individuals' preferences and to correct answers on subjective questions for individual heterogeneity King et al. (2004) were the first to suggest 'anchoring' vignettes as an additional tool to test whether satisfaction responses are comparable. They supplied different people with the same vignette and observed whether they evaluated it equally or differently. Kapteyn et al. (2007) , Bago d'Uva et al. (2009) , and Voňková and Hullegie (2010) , applied and tested the technique on its validity.
The use of anchoring vignettes requires two main assumptions, namely vignette equivalence and response consistency. Response consistency means an individual evaluates his own job in a similar way as he evaluates hypothetical jobs, described by vignettes. Vignette equivalence implies that different respondents interpret and evaluate the vignettes similarly. Kapteyn et al. (2007) , Bago d'Uva et al. (2010) , and Voňková and Hullegie (2010) applied and tested the anchoring vignette technique on its validity. Its usefulness as a substitute or as an extension of the subjective satisfaction questions clearly depends on whether the assumptions of vignette equivalence and response consistency are simultaneously satisfied. Kapteyn et al. (2007) and Bago d'Úva et al. (2010) have looked into this problem and tested the validity of these assumptions with mixed results.
In this paper we test vignette equivalence and response consistency, using a European data set on job satisfaction. Besides adding a piece of evidence to the still scarce literature, this paper differs from previous literature in two main aspects. One, in the questionnaire individuals are asked to evaluate both their current job satisfaction and the vignettes not on the usual verbal scale with a few categories but on a numerical scale from 0 to 10, enabling us to assume a cardinal interpretation. This allows us to diverge from the chopit-model (e.g., Kapteyn et al., 2007 and Kristensen and Johansson, 2008 ) that estimates the threshold values separately.
Instead making use of the cardinal character of both properties to be tested, we use OLSestimations to test for equivalence and consistency. We allow the vignettes evaluations by the same individual to be correlated. Two, our data set includes a significantly larger number of vignettes than the other studies. We use 95 different vignettes of which varying 5-tuples are supplied to respondents. This means that we have much more variation than the typical study that includes 3 to 5 vignettes in total.
The empirical results show that both assumptions (vignette equivalence and response consistency) do not hold in their simple form. However, the interpretative differences between respondents can be partly ascribed to heterogeneity for which correction terms may be devised.
The theoretical model.
In the present context the vignettes are used to describe hypothetical job scenarios. A typical vignette is presented in Figure 1 . The vignette describes the job by means of a vector z of job characteristics, such as wage, type of contract, and working hours. Respondents are asked to evaluate each vignette on a scale from zero to ten. The evaluation of the vignette is denoted by V(z) and we distinguish between individuals A and B by denoting V A (z) and V B (z) respectively, where we admit for the possibility of individually different vignette evaluation functions. It seems intuitively plausible that respondents evaluate these fictitious jobs by relating them to their own actual job situations (z A and z B ). Therefore, we assume a vignette evaluation function of the type V A =V(z; z A ) and V B =V(z; z B ). The variables z A and z B represent the current job characteristics that strictly relate to the vignette description. For example, the fact whether the individual works on Sundays or is member of a trade union organization is not included as part of the z A and z B , since these attributes are not part of the vignettes. In addition, it may well be that the vignette evaluation also depends on other individual characteristics x, such as age, education level, number of children, or job characteristics not included in the vignette, such as whether the individual works with computers or is a member of a trade union. In that case we describe the evaluation function as V A =V(z; z A , x A ). If the vignette evaluation functions V(z) do indeed depend on z A, z B, x A , or x B , we can conclude that the individuals' evaluations are influenced by their different background conditions. The causes of the differences in evaluation, however, are traceable; the evaluations can be corrected per respondent for different background conditions and be made comparable, as long as A and B have the same vignette evaluation function. If the functions V A (z) and V B (z) are different, e.g., they have different parameters, incomparability cannot be corrected as the individuals evaluate according to different evaluation schedules (or norms). In this case we need to reject vignette equivalence. If individuals do have the same vignette evaluation function V =V(z; z A , x A ), the evaluation differences of a specific vignette between individuals may be completely explained by differences in z A and x A .
The second assumption, i.e., response consistency, can be tested as well. We assume a job satisfaction function ( ; ) 
. In this study the two evaluation functions V(.) and U(.) are estimated and compared, using data derived from the Epicurus Survey.
The data
The data set for this study was developed in the framework of the European EPICURUSproject from identical surveys carried out in various European countries between July and September 2004 among workers. In this paper we only utilize the data for Greece, the Netherlands, and the U.K. 1 . In the Netherlands and the UK, the survey was Internet-based, while in Greece, where the Internet penetration was rather low, face-to-face interviews were used instead and a protocol, identical to the Internet survey, was followed. There were 1000 observations for the Netherlands and the United Kingdom each and (due to the larger costs) 800 for Greece. In order to guarantee a certain degree of sample homogeneity, the sample was restricted to employed individuals (excluding non-workers and self-employed) with low 1 The survey took place in the framework of the EPICURUS-project. The main objective was obtaining more insight in the labor market conditions of European citizens and how these conditions affect their quality of life. Since the surveys for Greece, the Netherlands and the UK were implemented by the same company that guaranteed the use of identical protocols, only the data for these three countries are used here. The questionnaire was developed by Ioannis Theodossiou (project leader), Ada Ferrer-i-Carbonell, and Bernard M.S. Van Praag. Kristensen and Johansson (2008) use the complete data set, also including Denmark, Finland, France, and Spain for another study. The company responsible for the survey was Interview-NSS (currently Synovate), a company with much experience on surveys in various countries.
or middle education (i.e. excluding individuals with an education level 5 or 6 in the ISCED International Classification 1997), In addition, workers in the agriculture or fishery sectors were also excluded. The final sample is representative for the target sub-population group in each of the countries.
A considerable part of the questionnaire was devoted to the respondents' evaluation of the vignettes. 2 Figure 1 shows a simplified version of a vignette.
Figure 1. Example of a vignette
Imagine that, for some reason you had to stop with your current job and had to look for a new one. Imagine that after a short time you get several offers. We will list them on the following screen. These listed jobs offers do not differ from your current job except for some points we specifically mention.
Can you please evaluate these offers on a scale from 0 to 10, where 0 means the worst possible and 10 the best possible offer? And indicate if they are acceptable?" Please evaluate this offer on a scale from 0 to 10 where 0 means the worst possible and 10 the best possible job.
The set of specific attributes chosen to be included in the vignettes is by no means an exhaustive characterization of a job, but it is sufficiently informative for the purpose and focus of this paper. Since a full characterization of a job is clearly impossible, the vignette description is completed by indicating to the respondent that all the aspects of the hypothetical job other than the dimensions explicitly mentioned in the vignette are identical to the respondent's own present working conditions. Each vignette is described by 10 job attributes, each of which can take various values. In Table 1A we give a complete list of all the attributes and its possible values. For example, the job attribute 'type of contract' can take 6 different values, varying from a permanent contract with no risk of being fired to a one-year contract with no probability of continuation. The reader will notice that in the vignettes wage is defined in terms of a relative deviation from the current wage of the respondent. This procedure eliminates the usual problems of wage definition and the problems that arise if respondents with widely different wages have to evaluate the same vignettes.
Preliminary trials showed that five vignettes was the maximum number that could be presented to a respondent in an Internet survey in order to maintain a satisfactory response. In order to create more variation to estimate the individual's vignette evaluation function (VEF), we created a total sample of 95 different vignettes that were randomly divided into 19 subsets of 5 vignettes each. Each set of 5 vignettes was randomly allocated over the respondents so that each respondent would only have to answer 5 vignettes, while in the meantime valuations of 95 hypothetical jobs would be collected. In order to eliminate possible ordering effects, the respondents were allowed to go backwards and forwards on the screen and see the vignettes several times. An identical approach was followed in the face-to-face interviews.
In the questionnaire, respondents were asked to evaluate the vignettes on a 0 to 10 scale. The average rating for the vignettes was 4.12 and the evaluations varied over the whole offered scale (i.e. 0 to 10). The highest average rating is reported for Greece closely followed by the Netherlands.
In line with the usual practice in the literature, the respondents were also asked to evaluate their own job satisfaction using a 0-10 point scale. The job satisfaction question was asked before the vignettes were supplied but after the respondents had already been asked a set of questions about their current job situation. The answer to this question is, in line with the literature, taken as a proxy measure for individual job satisfaction. In the sample, individual average job satisfaction was 6.843. The highest average job satisfaction was reported in the Netherlands (7.325) and the lowest in the U.K. (6.346).
Finally, the questionnaire includes a wealth of details regarding the respondent's current socio-economic status and job situation. This information is used to explain the individuals' job satisfaction and their evaluation of vignettes.
Estimation Methodology
As both the vignette evaluation function and the job satisfaction function are bounded by the questioning mode between zero and ten, it is trivial to divide all answers by 10 in order that they vary between zero and one. The vignette evaluation function is now specified as a standard normal distribution function as follows:
We denote the corresponding quantile by 1 ( )
Using (1) or (2), it is easy to see that vignette equivalence implies γ= o and = o, which is testable by estimation. If γ and/or  are non-zero, the vignette evaluation will depend on the respondent's situation. However, it is possible to control for the differences in (z A , x A ) and on the basis of the estimated relationship (2) to predict the response of respondent A on a specific vignette if his job would have been A z  instead of A z or when his characteristics were
Similarly to the vignettes case, the answers to the job satisfaction question can be transformed yielding the linear equation
If there is response consistency, then there must hold ( ; , ) ( ; )
between the parameters in equations (2) and (3).
The estimation of these equations and the testing of the two assumptions rests on the implicit assumption that the numerical evaluations have the same emotional value in terms of job satisfaction or vignette evaluation for all respondents. In other words, individual responses are interpersonal comparable. This does not mean that individuals are assumed to value the same situation similarly, but that they do feel equally satisfied when they report the same number.
The econometric approach in this paper is based on linking the normal quantiles 0.1 0.2 , ,... u u to the answers provided by the respondent to estimate v A in equation (2) and u A in equation (3).
Applying a similar procedure for the outer extremes, the values 0.025 0.975 and u u are assigned to the responses 0 and 10 respectively. The variable to be explained is observed with a rounding-off error, but this does not lead to inconsistent estimates.
Van Praag and Ferrer-i-Carbonell (2004 and 2008, chapter 2) empirically demonstrate that in applying OLS estimation after the above transformation, the coefficient estimates and their tratios are similar to those of the corresponding latent model in Probit, except for a common positive factor of multiplication. This implies that the trade-off ratios between variables are very similar as well, which is intuitively to be expected as both approaches boil down to estimating the same net of indifference curves. This method is one member of a group of similar methods, suggested by Van Praag and Ferrer-i-Carbonell that can be used as more flexible alternatives to Probit. Recently, these methods have also been applied by Luechinger (2009), Stevenson and Wolfers (2008) , and Pischke (2010) .
Since each individual is asked to evaluate a set of five vignettes, we allow for correlation between the error terms of the five different vignette evaluations. Thus, we apply an individual random effect and we decompose the error term in the vignette evaluation function as:
where the first term is the individual random effect and the second is the usual white noise 
Results
In Table 1 we present the estimation results for the vignette (equation (2)) and for the job satisfaction (equation (3)) for each of the three countries separately. The first part of the Vignette equivalence means that individuals do not systematically differ in the way they understand the vignettes. In our empirical analysis, we estimate the three countries separately and therefore we need to test whether (i) respondents in one country evaluate vignettes identically; and (ii) respondents in different countries evaluate vignettes identically.
In order to respond to the first question (the within country aspect) we look at the statistical significance of the coefficients of parts 2 and 3 of Table 1 of the vignette equation columns.
The variables describing the job situation that is linked to the vignettes (z A ) (coefficients in part 2) have a very small statistical impact on the vignette evaluation and we see only a few statistically significant effects. Notably, Greek workers with different working time arrangements evaluate vignettes differently. However, on the whole nearly all coefficients do not differ statistically significantly from zero. With respect to the other coefficients (part 3, variables x A ) we see that only the number of income earners in the household is statistically significant in Greece and UK. Therefore, and after correcting for those few differences, vignettes seem to be well-comparable within the three countries considered.
With respect to the between-country differences in the evaluation of the vignettes the situation is less positive. The coefficients of those variables that describe the vignette attributes (part 1, z) mostly do not significantly differ among countries, but there are some statistically significant differences. The optimal number of working hours is at about 25 hours a week in the three countries. However, the sensitivity to differences in working hours is very high in the Netherlands, much less in the UK and by far the smallest in Greece. Although most of the coefficients describing the individual job characteristics included in the vignettes (part 2, z A ) are not statistically significant, there are statistically significant differences between countries. For instance, in the UK the variable indicating that the worker currently works for a firm that offers early retirement possibilities at 55 has a negative effect on the vignette evaluation. The current job characteristics that are not mentioned in the vignettes or the non-job characteristics (part 3, x A ) do not differ dramatically between the countries. Note: * significant at 10%; ** significant at 5% Our overall conclusion with respect to the assumption of vignette equivalence is that vignette equivalence within countries seems acceptable after correction for some aspects of the respondent's job and life situation; between countries there are some important differences to the extent that some vignette attributes and some variables describing the current job situation show statistically significant differences among countries.
Response Consistency
Response consistency is tantamount to the assumption that respondents answer similarly when asked to evaluate hypothetical jobs as when they are asked to evaluate their current jobs. This is we need to test in how far equations (4) hold. A 2 -test on the 51 equations simultaneously yields values of 195 for Greece, 781 for the UK, and 446 for the Netherlands.
This means that in all cases the prob > chi2 = 0.0000 and we can reject the hypothesis of identity. When we pool all countries together the value of the  2 is 1405, which also implies rejection of the hypothesis of identity. Hence, the validity of (4) as a whole may be firmly rejected. It seems more informative however to differentiate response consistency per variable by testing each variable separately. Only if there is response consistency with respect to each separate variable, we can speak of overall response consistency. To test response consistency with respect to the job attributes describing the vignette (z), we need to combine the coefficients of z and z A in the vignette equation and to test them against the coefficients of z A in the job satisfaction equation.
In Table 2A in the Appendix we report for each country whether the separate equalities in equation (4) have to be rejected (i.e, whether there is 'no' response consistency) or cannot be rejected (i.e., 'yes', there is response consistency). 3, 4 . We conclude that there are response inconsistencies especially with respect to working hours (except for Greece), for wage, and the importance of early retirement. The first two variables appear to be very dominant for determining the individual's choice between vignettes, but they are much less important for the evaluation of own job satisfaction. Table 2A shows that there are statistically significant differences between the way in which individuals evaluate their own job and the hypothetical jobs. This is an indication that there are two different concepts of job satisfaction: one schedule is applied to the own job, while another is applied for the evaluation of the hypothetical jobs described in the vignettes. Thus, we reject response consistency.
This result casts doubt on the applicability of vignettes to predict satisfaction with real situations. Hence, one should probably make a sharp distinction between satisfaction derived from a real situation and the factors at play when evaluating between fictitious situations.
The results suggest that there are different psychological mechanisms at work in performing evaluations of real situations and of vignettes. Our results indicate that in the hypothetical situation, where the details of the different alternatives are not well known, individuals are inclined to judge the different job situations on the basis of a few well-measurable and wellvisible characteristics only, such as wages and hours worked. These are ex ante preferences, which seem to differ from ex post preferences for situations that have been already experienced in reality. One can and probably should distinguish between two important concepts: (i) the own job satisfaction function that describes how individuals evaluate their actual job (experienced or ex post utility); (ii) the satisfaction function that depicts how individuals evaluate a job that they may not currently perform but of which they have a superficial schematic perception only (anticipated or ex ante utility). Job satisfaction, in contrast with ex ante utility, describes individual preferences after adaptation to current job circumstances (Frederick and Loewenstein, 1999) . It seems reasonable to assume that individuals base their job market decisions on the 'anticipated' or ex-ante job utility 5 functions that differ from what individuals will actually experience when they are employed in the specific job (ex post utility).
Determinants of vignette evaluations and job satisfaction

Vignette evaluations
The results presented in Table 1 show that the offered hourly wage in the hypothetical job is a very strong factor explaining the preference for a vignette. The hourly wage is here expressed as a percentage of the respondent's wage in his or her present job. The effect of the (log)working hours on the vignette evaluation is statistically significant and it exhibits an inverted-U shape relationship with an optimum number of working hours at about 25 to 28 hours a
week depending on the country. From this information one can derive the trade-off ratio between working hours and hourly wage that leaves the respondent at the same vignette utility level. The coefficients in Table 1 indicate that an increase from 38 to 39 working hours a week in a vignette would have to be compensated by a 7% increase of the percentage wage per hour in the UK 6 . For the Netherlands and Greece this number would be 17.25% and 2.73%, respectively. Hence, one extra hour of work implies a premium compensation in the UK of about 39*7%274%, when the hourly wage for the first 38 hours is left unchanged.
We can evaluate the other vignette attributes also in terms of compensating wages so as to evaluate the relative importance of the various job attributes included in the vignettes. For instance, the improvement corresponding to a change from a temporary contract with no possibility of renewal to a permanent contract with no likelihood of being made redundant appears to be equivalent in Greece to a wage reduction of 0.269 21% 1.276  . It implies that the premium necessary to induce someone to accept the worst contract that appears in the vignettes instead of the best type of contract we included in the vignettes is about 21%. In 6 The trade-off ratio for the UK is found by setting 5.523ln(working hours) -0.843ln(working hours) 2 = 1.420(%wage).
other words, this is the disutility associated to this change of contracts. The estimated preference order indicates that, except in Greece, workers prefer temporary contracts with possibility of renewal to either a temporary contract or a permanent contract that involves risk of job termination. In Greece, a permanent contract with risk of termination but with compensation is preferred to all types of temporary contracts. This reflects the worker's aversion to uncertainty regarding their future labor market status, a preference in line with the literature indicating that temporary jobs are not desirable as a means of long-term careers (Booth et al. (2002) ) and the well-documented distress associated with joblessness (Clark and Oswald, 1994; Winkelmann & Winkelmann, 1998; Theodossiou, 1998) . The working schedule appears to be a significant factor affecting the vignette preferences. Rotating shifts is seen to be the most undesirable working schedule while usual office hours are the most preferable working schedule. The organization of the work is an important determinant of vignette evaluation only in the UK, where individuals show a statistically significant preference for working in varying teams and a dislike for jobs with fixed routines. Similarly, respondents anticipate that some degree of job flexibility is preferable to fixed routine in the UK and the Netherlands. The working tempo is also relevant in the vignette evaluation:
'working under a tight deadline or at a high speed' has a clearly negative effect on the vignette evaluation and it is predicted to generate much less utility than 'never working under such stressful conditions'. Training opportunities are valued neither in the UK nor in the Netherlands: in these two countries, a job that offers opportunities for training has a significantly lower declared utility than jobs which do not offer such an opportunity. Finally, hypothetical jobs providing early retirement plans with no economic loss are seen as preferable compared to those that compel the worker to retire at 65 in all three countries. In this respect, it is interesting to notice that workers in UK and in the Netherlands appear to prefer a job "so physically demanding that they might be unable to perform it until the formal retirement age of 65" to a job that does not provide early retirement plans. In contrast, this coefficient is negative and statistically significant for Greece.
Job Satisfaction
The job satisfaction equation includes the exact same set of variables as the vignette regressions in order to make the results comparable. As discussed in 5.1 some of the job characteristics appear to have a similar effect on both the vignette and the own job satisfaction, but many others do not.
The dislike for uncertainty regarding the type of labor contact is not confirmed: workers in Greece and in the UK do not show any clear preference for a type of contract and in the Netherlands only some type of contracts are preferred to the worse type of contract, i.e. a temporary contract with no possibility of renewal. In contrast with the vignettes results, working hours are only statistically significant in the UK, although Greek employees show a clear preference for being able to choose their working times. Work organization does not have much effect on job satisfaction except for the negative effect in Greece of not working in teams of co-workers, while it did have an effect in the vignettes evaluation. The wage coefficient, which was statistically significant in the vignettes is only positive in Greece and, to a lesser extent in the UK. The effect of wages on Dutch job satisfaction is statistically not significant. Finally, whether the firm where the employee works has early retirement plans has no statistical impact on job satisfaction, although it is an important element of the vignette evaluation function. Having a job that is physically so demanding that one needs to stop before 65, has a negative effect and is statistically significant in Greece and UK. In the vignette evaluation this variable has a positive and statistically significant coefficient for the Dutch and English respondents, and it is negative for the Greek respondents.
Training has a statistically negative effect on job satisfaction in the Netherlands and in the UK, as it has for the vignette evaluation in these two countries. There is a statistically negative effect of having a routine job in the job satisfaction of Greek and Dutch workers, as we found for the vignette evaluations of Dutch and UK workers.
Conclusion.
In this study we examined and compared the determinants of self-reported current job satisfaction and of workers evaluation of hypothetical jobs they do not perform. Our main conclusion is that there is no vignette equivalence; there are systematic differences (e.g., depending on the country of residence and on the workers' current working situation) in the way respondents value and interpret the hypothetical jobs described in the vignettes. In addition, we find no evidence of response consistency, i.e., individuals do not value in a similar manner their current job and a hypothetical job they do not perform. This empirical finding puts into jeopardy the status of vignette evaluations as a substitute or an extension of satisfaction evaluations of own jobs. This reduces the value of vignettes as an anchoring instrument. The divergence of the individuals' own job evaluations from their vignette evaluations is explained by utilizing the concepts of ex post and ex ante satisfaction. Ex post or experienced satisfaction is reflected by job satisfaction questions, while vignette evaluations are steered by ex ante anticipated satisfaction. In evaluating the vignettes, it seems that respondents largely base their evaluations on hard measurable factors such as working hours and wage. Own job satisfaction depends also on softer variables like type of contract, working hours, working times, and work organization, which seem to be rather hard to visualize as being important deciding factors for evaluating fictitious jobs.
The major result of this study seems to be that we have to doubt the comparability between vignette results and the results of job satisfaction questions. This reduces the value of vignettes as an anchoring instrument.
A major advantage of studying vignettes instead of real choice processes is that vignette evaluations (or observing the choice and/or ranking between vignettes) is not constrained by adaptation. In contrast, the evaluation of experienced situations is done after workers have adapted to their current job circumstances (Frederick and Loewenstein, 1999) .This study contributes to the growing literature on subjective well-being by proposing and operationalizing two different satisfaction or utility concepts, each of which adds to understanding human behavior regarding economic decisions.
